We § introduce a method which enables us to isolate different sources of fluctuations during a typical aggregation process. As an example, we focus on the evolution of islands during irreversible submonolayer epitaxy. We § show that only spatial fluctuations in island nucleation are required to produce the scaling of their size distribution © as determined by Monte Carlo simulations. In particular, once the islands are seeded, their growth can be described in a purely deterministic manner. The analytical framework of our model is ideally suited to the task at hand and, moreover, allows us to ask new questions about the roles of various fluctuations in different 5 regimes of growth. Submonolayer £ epitaxial growth is a problem of considerable practical importance in its own right because the surface morphology and, specifically, the size distribution of islands in 6 this regime forms a template for the multilayer surface morphology.
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simulations.
9,10 # However, these methods do not provide a way of systematically addressing the physical factors that determine scaling behavior.
$
The reason for this can be traced to the complex nature % of aggregation phenomena, which typically consist of a nucleation regime, when new objects are created, followed by $ an aggregation regime as these objects grow by accreting matter & from their surroundings. Since both nucleation and growth ' are due to microscopic processes which are inherently ( statistical in nature, it is difficult to ascertain a ) priori which 0 aspects of either are intrinsically stochastic and which are essentially deterministic. This has proven to be a major obstacle 1 in the quest for a simple, yet physically realistic, model for aggregation phenomena, where it is essential to understand 2 which aspects of nucleation and growth can be described 3 only by including the appropriate fluctuations. In 4 this paper, we introduce a model which allows us to address the foregoing issues by examining the effects of individual This can also be seen in Fig. 2 , where we show scaling plots As Ù the seeding becomes more random, some islands have a larger probability to be seeded next to existing islands, thus inhibiting their growth, while others will have few neighboring islands, and thus grow faster. Therefore, the size distribution $ broadens, as observed in Fig. 2 . Another trend which is evident in Fig. 1 h Quite 8 apart from the specific results presented here, we stress that our methodology allows us to ask questions and address issues that were previously difficult, if not impossible, to pursue with established methods. We believe that new avenues of investigation into the relevance of different types of fluctuations in various regimes of aggregation phenomena
